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The Occultation Recording Assembly (ORA) located in the JPL Compatibility
Test Area is used to produce 9-track computer-compatible digital magnetic tapes
from analog occultation tapes recorded at one of three Deep Space Stations. In
the past, the software has been used only to static check the ORA hardware
configuration. This program allows the operator to validate the contents of the
completed digital tapes before they are sent on for costly processing and

analysis.

l. Introduction

During a spacecraft flyby of a planet, the spacecraft
undergoes an occultation as it passes behind the planet.
When this occurs, the signal transmitted by the spacecraft
is affected as it passes through the planet’s atmosphere. An
analog recording of the signal can be made at selected
Deep Space Stations. The recording is then taken to the
JPL Compatibility Test Area (CTA 21) for conversion to a
computer-compatible digital 9-track tape representation
of the signal. The digital magnetic tapes are then taken to
thé Network Operations Control Center (NOCC) for
analysis.

The Occultation Recording Assembly (ORA) in CTA 21
is used to produce the 9-track digital tapes from the
analog recordings. In the past, the operator has been able
only to static check the ORA hardware configuration. The
Occultation Tape Validation Program allows the operator
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to do a more thorough verification of the contents of the
completed digital tapes before costly and time consuming
computer analysis is done.

Il. Hardware

The program, along with the current occultation
software, uses an Interdata-4 computer contained in the
Occultation Recording Assembly. The Occultation Tape
Validation Program makes use of two magnetic tape units
for reading in the contents of the digital records and a
teleprinter for communication with the operator. The
recording process makes use of the analog-to-digital (A-D)
channel. The program is controlled by a clock input of 40
kHz. Each clock impulse causes the input of one 6-bit
sample from the analog-to-digital channel. A 42-bit time
code generator is used to input time tags placed at the
head of each digital record.
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HI. Current Software

The current occultation software consists of a test
program and an operational program. The test program
allows the user to check the magnetic tape setup, the time
code input, and the analog-to-digital input. Thus, it verifies
the ORA to computer link. The operational program
writes the data onto a series of tapes in the form of 4106-
byte records. The recording process is controlled by a
clock input of 40 kHz. One record is created for each 4096
clock impulses, thus the records occur every 0.1024
seconds. Each record as shown in Fig. 1 consists of the
following:

(1) Station ID code: 1 byte
(2) 42-Bit NASA time code: 9 bytes
(3) Digital data: 4096 bytes

IV. Program Description

The Occultation Tape Validation Program was created
to validate the tapes produced by the operational program
before being considered ready for data analysis. The
program is divided into two separate test operations. They
are:

(1) Tape file validation and search.
(2) Tape file dump.

The file validation is used to check the information
written on a completed digital tape. This can be divided
into four sub-operations:

(1) The program checks the time difference (A)
between records for any pair or series of pairs by
comparing it with an inputted A time value. The
expected A time can be determined from the clock
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rate and the analog tape speed. Any errors result in
a message giving the actual A time between records.

(2) The program checks the size of any or all records
(this should be 4106 bytes). Any size errors cause the
program to type out a message indicating the error
and record number.

(3) The program checks the station ID code of any or
all records. The ID is compared with the value used
in the operational program.

(4) The program counts the total number of occur-
rences of given 8-bit patterns within each record.
This can be used to check for 4096 occurrences per
record of a pattern in a test tape. Since up to six
8-bit patterns can be counted at a time, this
operation can be used to tally the distribution of
sample points in a given record. This can be
compared with the expected distribution within the
records to provide a statistical verification of the
data.

The tape file dump operation allows the operator to
dump the partial contents of any specified record onto the
teleprinter. The program continuously types 32 bytes/line
until a control on the computer display panel is actuated.

V. Conclusions

This program has already proven valuable in discover-
ing and fixing hardware failures. In one case a time code
error produced by a failed time code bit was discovered
and corrected. In another case, a periodic data error was
located and corrected with the help of this program.
Without this program these problems would have been
detected during the costly 9-track data reduction and
analysis procedure conducted by project experimenters.

107



108

coDE

P

w

5

DS

Dy -Dy
Ry -Hg
My =My
S1-57
My -M;
P

MEANING

LONGITUDINAL EVEN
PARITY BIT

DATA SAMPLE BIT

STATION CODE

10 - DSS 14
01 - DSS 4X
11 - DSS 6X

DATA SOURCE

0 - ANALOG
1 - DIGITAL

BCD DAY BITS
BCD HOUR BITS
BCD MINUTE BITS
BCD SECOND BITS

BCD MILLISECOND
BITS

ODD PARITY BIT

START OF RECORD

plofolo o [s |s |1 |bs HEADER
p|0|0|Dy |Dy|D4[Dy |Ds [Dg W
p[0 0|0, [Dg|Dg (D1 |Hy |y
P10 [0 |Hy [y [HsIHe My |My
o 10 [0Ma{M, MM, M, |s
3174TS e 1 T TIME OF DAY FOR
plolols, 5. 15, |se [s, |s FIRST DATA WORD
2 T3S e IN'RECORD
P00 (M) [MyIMg My [Ms Mg
P10 10 My Mg|Mg | Myp| Myq | Myp
plololo o o |o |o
plofofo |o o |o o |
P[0 |0 Wy |w,walw, tw, | W, 15T DATA WORD
p [0 [0 |Wg|wylwalw, W, (W, 2ND DATA WORD
p [0 |0 |wg|w,| walw, |w, |w,
p [0 [0 Wy W, walw, tw, | W, 4095TH DATA WORD
p [0 |0 |Wy|w, | walw, [w, |w, 4096TH DATA WORD
VA W A R
INTERRECORD GAP

Fig. 1. Tape record format
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